Inhibition of gene expression and production of iNOS and TNF-alpha in LPS-stimulated microglia by methanol extract of Phellodendri cortex.
Activation of microglia has been increasingly associated with the pathogenesis of several neurodegenerative disorders including Parkinson's and Alzheimer's diseases, and the suppression of microglial activation may lead to alleviation of the progression of neurodegeneration in these diseases. We sought to investigate whether Phellodendri cortex (PC) that has been used for centuries in Chinese traditional medicine for the treatment of various inflammatory conditions, inhibits production of anti-inflammatory cytokines and nitric oxide (NO) in microglia, and further studied the molecular and cellular mechanisms that govern these anti-inflammatory effects. The methanol extract of PC (PC extract) attenuated LPS-stimulated increase in production of TNF-alpha, IL-1beta, and NO in BV2 cells, a mouse microglia cell line, as well as in primary mouse microglia. The RNase protection assay and RT-PCR revealed that the PC extracts inhibited increases in mRNAs of these cytokines and iNOS in LPS-stimulated BV2 cells. The PC extracts significantly decreased release of these cytokines and NO from LPS-stimulated microglia in a dose-dependent manner. Molecular mechanisms that govern attenuation of the levels of mRNAs and proteins of these cytokines and iNOS revealed that the PC extract inhibited LPS-stimulated phosphorylation of ERK and activation of NF-kappaB. The studies demonstrate that the PC extract effectively inhibits microglial production and release of inflammatory cytokines and NO, and could be a candidate agent for anti-inflammation in neurodegenerative human brain diseases.